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(54) YCTPOflCTBO flIW VCTAHOBKH IU1ACTM- 
PH B OBCAflHOfl TPYBE 
(57) HsoOpeTeMHe otmocmtcji k TexHHice 
noAseMHoro peMowra CKBa*HHM h npw 
Ha3HaieHo una BOCCTaHOBJieMH* repne- 

THSaUHH o0caAHb« KQJIOHH HO&THHHX, BO~ 

AHHboc h raaoBUx ckbbmh. Uent - noBW- 
meHue xaAexHocTK paOoTW ycTpoftcTBa 
3a cner npeflOTBpa*em»a aawiHHHBaKHK 
npo^KflbHwc KOHycmw ynopoB 9 b rcxfcpH- 
pcbshhom nnacTupe (IH) 3 npH oflHOBpe- 
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1 432 

moimiom yn;>omeHHH ero ko ic .nyxium. 
YcTpoiicTHO conepjRHT nonyx* u.*3iiry (Hill) 

1 C paU»AJl*>HblMH OTBepCTHHMU 2 H paC~ 

noJio*eiiiibie b nonocTH m 3 »aTpy6xa 
ynopu 9- Ho KOHuaM uhjiiihaph^ckhx 
yyacTKOB IH 3 pa3MemeHbi hh*hhh meCT- 

KO CBH3aHHUH C IUU 1 H BepXHHfl y3Hb! 

ynncTHcmw (YY) 4, c xotopwmh xecTKO 
cocnH:»eiibi ynopu 9. now m 3 pa3MemeHa 
AopHHpywwafl roJioBKa 14, c xoTopoft xe- 
cTKO CBH3ail 1IH3RHHH XOHei* 11111 1 . HltKHHH 

yy 4 ycTaKOBJieH Ha cpC3HOM 3JieMeHTe 
Ha IUU 1 . non p a ah a ji b humm otbcpcthhmh 
2 IUU 1 HHceT b CBoeft nonocTH nepe- 
KpbraaTenb novoxa b bhag cpe3Hofl 3a- 
rnymKH 10 c <J>HxcaTopon. UpH noAa^e 

XHAKOCTH BO BHyTpGHHKJJO nOJTOCTb ITI 3 



1 00 



ccnnaercH nnnueHHC, o6ecnen»ioaK)tnee 
pacnjiipcHiie 11 npincaTHe F1I 3 ao nonHoro 

KOHT3KT3 ero rCxfrpMpOBaHHOW MaCTH K 

BHyTpeHHefl cTCiiKe o6caA"OH xoaohhm. 
rcpMeTH3aiiHH BuyTpeiuieri nonocTH m 3 
o6ecnemiBaeTCa W 4. B momcht kphth- 
wecxoro AaBJieHHH HKXHiift yy 4 onycxa- 
eTCH no flUI 1. OAHOBpeMenHo npn He- 
3iiaMHTeJibHOM yBGJiHM eHHH AasneHHA. cpe- 
saeTCH <i>HKcaTop sarnyniKH 10, xoTopa* 
naAaeT b pacompeiHiyib nonocTb flfll 1. 
Ha pacnojio*eHHy» b Heft orpaHHMHTejib- 
Hy» KpecTOBHHy. OcBoCo*AaeTca KaHan 
Ana nepeAaMH jkhakocth b ronoBxy 14. 
Pa3MemeHHbift b Heft o6paTHbift xnanan 15 
npH co3flaimH AaBJieHHB saxpuBaeTCH. 

9 Wl r 



1 

Hao6peTeHHe othochtch k TexHHxe 
noA3eMHoro peMOHTa cxBaxifH, a hmchho 
k ycTponcTBaM aah BoccTaHOBJieHHH rep- 
MeTH3auHH o6caAHboc kojiohh He4rr*Hwx, 

BOAHHWX H raaOBbOC CKBajKHH. 

Uenb H3o6peTenHH - noEumeHHe Ha- 
AexiiocTH paGoTbi ycxpoftcTBa 3a cueT 
npeAOTBpameHKH 3 a xoh mi b a hhh ynopoB 
b njiacTwpe npH oahobpcmchhom ynpo- 
meHHH ero xoHCTpyxuHH. 

Ha 4>Hr. 1 H3o6paxen rcxfrpHpoBaHKuft 
nnacTbipb c ahjih hap h*i e c khmm xoHue- 
bwmh ywacTxaMH; Ha <l>Hr. 2 - paapes 
A-A na *nr. 1; Ha $Hr. 3 - paapea 
B-E Ha 4»ht. 1; Ha <frnr. 4 - ycTpoflCTBO 
a c6ope c imacTupeM, 06091 ft bha; Ha 
$wr. 5 - nonooKeHHe onacTupn nocne 
rHApaBJiimecxoro BoaAeflCTBHH na nna- 
cTupb; Ha <&nr. 6 - to xe.nociie cpe- 
sa HKxHero y3na ymioTHeHHH; Ha <frHr.7 - 
to ie v npH ero xaJwGpoBxe AopHHpy»- 
meft ronoBxoft b Ha^anbHuft nepHOA; Ha 
<frHr. 8 - nonoxemie nepexpuBarejiA no- 
Toxa b MOMeHT pacnmpeHHH anacTbipn 
rHApaanHHecxHM BoaAeftcTBHenj Ha 
*Hr. 9 - to me, nocne ero cpesa, pa3- 
P<*3. 

YCTpOHCTBO COCT0HT M3 nOHOft DTaH- 
TH 1 C paAJiailbHWMH OTBepCTHflMH 2, 

pacnonoxeHHbCMH BiiyTpH ro4>pHposaHHoro 
onacTbtpH 3 t yanos 4 yn/ioTiieHHH f sa- 
KpeiiJietiHbfx Ha no/ioft nrranre 1 b xoHue- 

BWX lUt-'lHHApHMeCKHX MSCTflX TOCfcpHpOBaH- 



Horo nnacTbipH 3 h coctohishx H3 xojib- 
ueBbix 3JiacTHMHboc BTynoK 5 t MameoO- 
pasHUX MaraxeT 6, orpaHutiHTenn 7 h 
cpesHoro orpaHHHHTejiH 8, .pa3MemeHHboc 
BHe ro4>pHpoBaHiioro njiacTbipa 3 sa y3- 
jiaMH 4 yruiOTHeHHfl, npo^anbHboc xonyc- 
Hboc ynopoB 9 9 pacnonoxeHHboc Ha nepe- 
xoAax ot ro4»pHpoBaHHoft k ukjihhaph- 

10 ttecxoft nosepxHocTH nAacTbipn 3 c o6ec- 
neqeHneM HenoABHxHoro noJionceHHH ana- 
ctuph npH cnycxe b cxBaxHHy h coaAa- 
hhh ycnoBHH turn pa3MemeHiiH yruiOTHH- 
TejibHboc sneMeHTOB Bbnne yriopoB b uh- 

15 jihhaphm ecxHX MacTHx njiacTwpH, nepe- 
xpbraaTexiH noroxa b bhac cpe3Hoft 3a- 
rnyoxH 10 c ^HKcaTopoM 11, ycTa hob— 
jieHHbix b nonoft nrraHre 1 noA ee pa- 

AHaJTbHMMH OTBepCTHHMH t OrpaHHMMTeJIb"* 

20 Hoft xpecTOBHHw 12, pacnoJiomeHHoft b 
pactnHpeHHoft nonocTH 13 mTaHrn \ 9 Aop- 
HHpyKmieH rHAPaBAHqecxoft ronoBKH 14, 
3axpenjieHHoft Ha HKxneM xonue nonoft 
mTaHTH I, h o6paTHoro xnanaHa 15, 

25 paaMemeHHoro b rHApaBAHuecxoft Aop- 
HMpywmeft ronoBxe 14. 

ycxpofiCTBo cnycxaeTCH Ha nacocHo- 
xoMnpeccopHbix Tpy6ax 16 x MecTy 17 
AeifcexTa oScaAHoft Tpy6u 18 • 

3C ycxpofiCTBo pa6oTaeT cneAywmuM 06- 
pa30M. 

Ilocjie cnycxa ycTpoftCTBa b cOope 
c njiacTbrpeM Ha HacocHo-xoMnpeccop- 
hldc TpyOax 16 b CKBa^HHy x mcctv 17 
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3 i«; 

ji':$eKTa b oGcan"oft Konowue 16 no no- 
ft •' nrraHre 1 Mepea pa/uiajibiibie ot- 
Bcj cthr 2 bo BHyTpeHHwio nonoab mia- 
CTbipn 3 nonawT auiAKocTb m co3Aa>oT 
TKApaanHMecKoe naBJieime, o6ecneMHBa- 
wnee pacnmpeHHe h npiocaTHe nnacTbipn 
AO nonHoro KoiiTaKTa ero rcxfcpHpoeaHHort 

MaCTH K BHyTpeHHCft CTCHK6 o6caAH0A 
r.OJlOMHM, 

TepHeTHaauHH BHyTpeHHeft nojiocTH 
roiacTbipK npn co3AaHHH jxasnenHn o6ec- 
neuHBaercH 3a cmct yajioB'4 yruioTHe- 
hhh, pacnonoaceHHtix no KonuaM iwacTbr- 

PH B UHilHWPHUeCKKX MaCTHX . JlpfWCM 

nepBOKatanbHo rcpMeTHsauHfl oOecne- 
^MBaeTCH tiameo6pa3HMMH MaHxeraMH 6, 
a npn pocTe AaBJieHiw HaAeacHocTb rep- 
MfiTHaauKH AononHHTejibHo noBumaeTca 

3JiaCTHqHMMH BTy/IXaMH 5 P KOTOpWC nOA 

bo 3 a© Act bh eM AasneHH*, nepeMemancb 
coBMecTHo c Mameo6pa3HMMM MaiaccTaMH 
b oceaoM HanpasneHKH no nrraHre 1 f 
cxHMajaTCH 9 as paAHajibHOMHanpaBJieHHU** 
no AHaneTpy yBCjiHMMBawTCH t npoiHo koh- 
TaKTMpyn c unnHHApHuecxoA noaepxHo- 
ctmo ruiacTbipn c oAHOBpeneHHUM ero 
pacosHpeHHeM npn pocTe AaaneHHH flo 
KpHTmecxoro MOMeHTa. B momcht HacTy- 
mieHHH KpHWiecKoro (pacqeTHoro) 
AaaneKHK cpesaeTCH orpaHHHHTejib (maA- 
6a) 8 h hothhA ysen A ynnoTHemiH ne- 
peMenvaeTCH no nonoft nrraHre bhhs. OA" 
HOBpeneHHo npH HesHawrenbHOM (pac- 
MeTKOM) yBejnweHHH AasjieHMH cpeaaeT- 
en ^HxcaTop 11 nepeKpfcisaTeJiH noroica 
cpesHoft sarxiymxH 10, xoTopa* naAaeT 
b pacmnpeHHyio nonocrb 13 Ha orpaHH- 
qMTenbHy» icpecTOBHHy 12, ocBotfawan 
KaHan ahh nepeAanH xhaxocth b rwpaB- 
jnrqecxyw AOpHHpyioaryio ronoBxy 14. 00- 
paTHwfl RJianaH 15 npM co3AaHHH AaBJie- 
HHA b AOpHHpyiomeft ronoBice 3axpfciBaeT- 

CH. 

flpouecc pasBaiibuoBKM uwiHHApH^ec- 
kmx kohuob nnacTupA h KamitfpoBKH no 
sceft ero AnHue ocymecTBJiHCTCH nyTeM 
npOTHrHBaHHH noA AaaneHHeM mapaB- 
juwecKoA AopHHpyiomeft ronoBKoft npa 



noAi>eMe HacocHo-KOMnpcccopuwx Tpy6 
iia nosepxHocTH. Tax kqk nonan urraH- 
ra 1 MMeeT pamiaJibiuie oTBepcTiin 2 c 

BbOtOAOM ^HAKOCTH B CKBa*HIiy f TO tlOA*- 

5 AepxaHHe Heo6xoAi«Moro AaaneHHH b ycT- 
poftCTBe npH paasaJibUOBKe kohuob h 
KaAH6poBKe nnacTbipH oOecneqHBaeTCH 
aa cner yBejiHqeHHfl' , npoHSBOAHTeJibHo- 

!Q cth Hacoca. 

KaJiH6poBKy nnacTbip* mokho noBTo- 
pHTb MHoroKpaTHMMH npoxoAanH rHAPas- 
jinqecKoft AopHHpywmeft roJioBXH, npH 
3T0M cnycx tojiobkh b HexoAHoe nono- 

15 xeHHe ocymccTBJineTCH 6es H36yTOMHoro 
AaaneHHH *ha*octh b cHCTeMe « 

nocne oKOHMaHKH npouecca ycTaHOB- 
kh nnacTbipH H36brroHHoe.AaBneHHe b 
CHCTene cHHMaeTCH h ycTpoftCTBo noA - 
HHMaeTCH Ha nosepxHocTb, npH stom 

CJ1HB 3KHAK0CTH H3 Tpy6 OCyjUeCTBJlHCTCH 

M epe3 paAMajibHwe otbcpcthh 2 ycTpoft- 

CTBa« 

25 

^opMyna H3o6peTeHMH 

ycTpoftCTBo ajw ycTaHOBKH nnacTbipH 
b oCcaAHoA Tpy6e f coAepxamee nonyio 
3Q nrraHry c paAHaJibHbMf otbcpcthhmh, 
ro^pHpoBaHHwA juiacTbipb c uhjihhaph-^ 
tiecxHMH y^acTKaMH no KOHnaM pjtn pas- 
MemeHHH Bepxaero, xecTKo CBasaHHoro 
c noJioA BTaHroA, m HHKHero ysnoB 
ynnoTHeKHH, pacnonoxeHHwe b nonocTH 
35 nnacTbipH ynopu, xecTKo CBHsaHHbie c 
ysnaMH yiuioTHeHHH, h pa3MemeHHy» noA 
nnacTupeM Aoj>KHpywmyx> rojioBxy, o t- 
AHqatoqeecH TeM, mto, c ue- 
^ jibio noBbnneHHa naAexnocTH pa6oTbi ycT- 
poAcTBa sa cueT npeAorspameHHii sa- 
KnHHHBaHHH ynopoB b njiacTbipe npH oa* 
HOBpeMe hhom ynpomeHHM tro xoHCTpyx- 
UHH, hkjkhhA y3en ynjioTHemiK ycTaHOB- 
neH Ha cpe3H0M 3JieMeHTe na nonoA 
nrraHre, nocneAHHH «ctko CBHaaHa hot- 
hhm kohaom c AopHHpywmeA ronoBXoA h 
HMeeT b CBoefl nonocTH noA paAHaJibHht- 
mh oTBepcTHHMH nepeKptiBaTejib noToxa. 
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(54) A DEVICE FOR PLACING A 
PATCH IN A CASING 
(57) The invention relates to well 
servicing technology and is designed to 
restore leaktight sealing of casing in oil, 
water, and gas wells. The aim is to 
improve the reliability of operation of the 
device by preventing jamming of shaped 
conical stops 9 in corrugated patch 3 
while at the same time 



[vertically along right margin] 
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[see original Russian for figure] 



Fig. 4 
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simplifying its design. The device contains 
a hollow rod 1 with radial holes 2 and 
stops 9, the stops being disposed in the 
cavity of sleeve corrugated patch 3. At the 
ends of the cylindrical portions of 
corrugated patch 3 are disposed a lower 
packing assembly 4, that is rigidly 
connected with hollow rod 1, and an 
upper packing assembly 4, where stops 9 
are rigidly connected with packing 
assemblies 4. Under corrugated patch 3 is 
disposed coring head 14, with which the 
lower end of hollow rod 1 is rigidly 
connected. Lower packing assembly 4 is 
mounted on a shear member on hollow 
rod 1. Under radial holes 2, hollow rod 1 
in its cavity has a flow shutoff assembly in 
the form of a shear blind flange 10 with 
locking device. When fluid is delivered 
into the inner cavity of corrugated 
patch 3, 



pressure is created, ensuring expansion 
and squeezing of corrugated patch 3 until 
its corrugated part makes complete 
contact against the inner wall of the 
casing. Leaktight sealing of the inner 
cavity of corrugated patch 3 is provided 
by packing assemblies 4. At the critical 
pressure, lower packing assembly 4 drops 
along hollow rod 1. At the same time, 
with a slight increase in pressure, the 
locking device of blind flange 10 is 
sheared off, and the flange falls into the 
widened cavity of hollow rod 1 to the 
limit stop cross member disposed in it. 
The channel for transfer of fluid to head 
14 is unblocked. Check valve 15 
disposed therein is closed when the 
pressure is created. 9 drawings. 



The invention relates to well servicing technology, and specifically to devices for 
restoring leaktight sealing of casing in oil, water, and gas wells. 

The aim of the invention is to improve the reliability of operation of the device by 
preventing jamming of the stops in the patch while at the same time simplifying its design. 

Fig. 1 shows the corrugated patch with cylindrical terminal portions; Fig. 2 shows a 
sectional view of the A— A section in Fig. 1; Fig. 3 shows a sectional view of the B— B 
section in Fig. 1; Fig. 4 shows the device assembled with the patch, general view; Fig 5 shows 
the position of the patch after hydraulic action on the patch; Fig. 6 shows the same, after the 
lower packing assembly has sheared off; Fig. 7 shows the same, during its sizing by the coring 
head in the initial period; Fig. 8 shows the position of the flow shutoff at the time the patch is 
being expanded by hydraulic action; Fig. 9 shows a cutaway view of the same after it is 
sheared off 

The device consists of a hollow rod 1 with radial holes 2, disposed inside corrugated 
patch 3, packing assemblies 4 that are secured on hollow rod 1 in the terminal cylindrical parts 
of corrugated 
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patch 3 and consist of elastic ring bushings 5, cup seals 6, limit stop 7 and shear limit stop 8 
that are disposed exterior to corrugated patch 3 beyond packing assemblies 4, shaped conical 
stops 9 that are disposed in the transitional areas from corrugated to cylindrical surface on 
patch 3 in order to ensure that the patch remains in a fixed position during lowering into the 
well and to create conditions for disposition of the packing elements above the stops in the 
cyhndncal parts of the patch, a flow shutoff assembly in the form of shear blind flange 10 with 
locking device 11, mounted in hollow rod 1 under its radial holes, limit stop cross member 12 
that is disposed in the widened cavity 13 of rod 1, hydraulic coring head 14 that is secured to 
the lower end of hollow rod 1, and check valve 15 that is disposed in hydraulic coring head 
14. 

The device is lowered on tubing 16 to the location 17 of the defect in casing 18 
The device operates as follows. 5 

After the device, assembled with the patch, is lowered on tubing 16 into the well to the 
location 17 
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of the defect in casing 16, fluid is delivered along hollow rod 1 through radial holes 2 to the 
inner cavity of patch 3 and hydraulic pressure is created, ensuring expansion and squeezing of 
the patch until its corrugated part makes complete contact against the inner wall of the casing. 

Leaktight sealing of the inner cavity of the patch with creation of pressure is ensured 
by packing assemblies 4, disposed at the ends of the patch in the cylindrical parts In this case 
initially leaktight sealing is ensured by cup seals 6, and as the pressure increases, the reliability 
of the leaktight sealing is additionally improved by elastic bushings 5, which under pressure 
move together with the cups in the axial direction along rod 1, are compressed and expand in 
the radial direction along the diameter, making tight contact with the cylindrical surface of the 
patch with its simultaneous expansion as the pressure increases up to the critical value At the 
moment the critical (calculated) pressure is reached, limit stop (collar) 8 is sheared off and 
lower packing assembly 4 moves downward along the hollow rod. At the same time with a 
slight (calculated) increase in pressure, locking device 1 1 of the flow shutofF assembly shear 
blind flange 10, is sheared off and the flange drops into widened cavity 13 onto limit stop 
cross member 12, unblocking the channel for transfer of fluid to hydraulic coring head 14 
When pressure is created in the coring head, check valve 1 5 is closed. 

The process of expanding the cylindrical ends of the patch and sizing the patch along 
its entire length is carried out by pulling the hydraulic coring head through under pressure as 
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the tubing is lifted to the surface. Since hollow rod 1 has radial holes 2 with exit of fluid into 

^LT^r 06 !, k neCeSSa ? PrCSSUre m the device Whi,e "P^W the ends and 
sizing the patch is ensured by increasing pump output. 

Sizing of tfie patch may be repeated by multiple passes of the hydraulic coring head 
the^idTnTe^l 6 " *° * ^ ^ iS a « hed ^ ~- ~ of 

After the process of patch placement is finished, the excess pressure in the system is 
released and the device is lifted to the surface, where the fluid is drained from the pTpes 



through radial holes 2 of the device. 

Claim 



™ A 7? f0 . r P ,a< ?. n 8 a Datch in containing a hollow rod with radial holes a 

corrugated I patch with cylmdncal portions at the ends for disposition of an upper packing 
assembly that is ngidly connected with the hollow rod and a lower packing assembly supports 
that are disposed in the cavity of the patch and are rigidly connected withThe packing ? 
assemblies, and a coring head that is disposed under the patch, distinguished by the fact that 
with the aim of improvmg the reliability of operation of the device by preventing janVmingtf 
the supports m the patch while simultaneously simplifying its design? the lower picking § 
assembly ,s mounted on a shear member on the hollow rod, the latter is rigidly connected by 
radSe! ^ **" "* ^ * ^ shutoff in its favhy, under flte 
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[see Russian original for figure] 
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Fig. 1 
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[see Russian original for figure] [see Russian original for figure] 

A ~ A B— B 



Fig. 2 Fig 3 



[see Russian original for figure] 



Fig. 5 
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[see Russian original for figure] [see Russian original for figure] 



Fi 8 6 Fig. 7 
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[see Russian original for figure] [see Russian original for figure] 



Fig. 8 Fig 9 
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